Abstract -This paper compares the e-business capabilities in developed and developing countries; in particular the awareness and usage of e-business tools and the barriers / drivers of adoption. We surveyed 136 managers of organizations (in both developed and developing countries) and analyzed the responses via the SPSS Statistics software package. A number of statistically significant differences were found between the 2 sets of organization; interestingly, however, a number of areas showed minimal difference between the 2 sets of organizations, suggesting the gap between them beginning to close.
I. INTRODUCTION
This paper studies the use of e-business tools as well as the drivers and barriers to their adoption across both developed and developing countries to investigate differences between the 2 sets of countries. E-business adoption has moved from a 'nice to have' to a necessity due to the vital role it plays in global businesses [1, 2] , with many suggesting that the question is not whether or not e-business tools should be adopted but how this adoption should be conducted [3, 4] . E-business tools offer a large array of benefits to those that implement them; examples include increased competitive advantage, improved communication, improved agility, increases in efficiency and access to new markets [5, 6] . Similar benefits of adoption include reduced costs and increased process improvements [7, 8] as well as improvements in inventory management, distribution and production planning [9, 10] .
In recent years there has been an increased interest in the role that e-business plays in the field of operations and supply chain management [11, 12] ; it is for this reason that this paper investigates e-business tools from an operations management perspective. Much has been written about the benefits of e-business tool adoption, however there are a vast array of different tools available to organizations [7] and as such there is currently limited understanding on which tools are used most often and which are the most effective. Similarly, there has been limited research on e-business tool adoption outside of developed countries such as those in Europe, North America and Japan [1] . Those studies that have looked at the diffusion of e-business tools have concluded that developing countries lack the levels of e-business implementation present in developed countries [1, 13] . There has, however, not been a single study confirming these supposed differences. All of these factors serve as motivations for conducting this study.
A. The e-business tools
As this study investigates e-business tools from an operations management perspective, the authors set about reviewing the literature on this and classified the main activities of operations management into 4 main categories; material management (MM), order tracking and delivery (OTD), storage and retrieval (SR) and supply chain coordination (SCC). The next step was to identify the most prevalent tools within each of these categories; in total, we found 15 prevalent e-business tools across the 4 categories and these are listed in Table I . 
Upon searching for these 15 tools, the authors discovered that each of the tools are normally used in different areas of the business, with some being versatile enough to be usable across multiple business areas. As an example, RFID could be used for logistics, inventory, customer service and production purposes [14] . As such we identified 14 areas of business where e-business tools 
B. Drivers for adopting e-business tools
Despite the aforementioned benefits organizations are likely to achieve once adopting e-business tools, adoption is not necessarily an easy task; many studies have shown that e-business adoption forces organizations to change the way they operate [12, 15] . As a result, there have been numerous studies investigating the drivers that encourage organizations to adopt these tools; some such drivers include the availability of in-house skills and knowledge [15] as well as organizational and financial readiness, and pressure from competitors and supply chain partners [16] . Upon reviewing the literature, the authors of this study identified 10 drivers of e-business tool adoption, with these being categorized as either internal or external. These are shown in Table II . It is important to note that drivers are likely to differ between countries and especially between regions. Institutional theory is useful in this regard as it suggests that there are 3 forces of pressure that encourage organizations to adopt certain initiatives. These 3 pressures are normative, mimetic and coercive [17, 18] ; normative forces are forces placed by the market and are generally as a result of customer pressure, mimetic forces are pressures from competitors who have already successfully adopted such initiatives, and coercive pressures are those imposed by regulatory bodies that attempt to coerce organizations to adopt certain initiatives [19] . Coercive forces are likely to have less of an impact on e-business tool adoption when compared to normative and mimetic forces, especially given that the impact of normative pressures on e-business tool adoption has been studied extensively in recent years [14, 20, 21] .
C. Barriers to adopting e-business tools
Alongside the drivers for adoption, there are numerous barriers that stand to impede the success of any e-business tool implementation initiative. Technological barriers include a lack of awareness of the tools and the benefits they can offer [22] [23] [24] , whereas the cost of adopting a new technology (in terms of implementation, training and maintenance) can also act as a significant barrier [25] [26] [27] . A final set of barriers includes the skills present within the organization; a lack of in-house capabilities is an obvious barrier to adoption [24, 26] , and there can also be employee resistance (especially if the tool is seen as a threat to employee's jobs) [28, 29] . A lack of sufficient training [23] and a lack of top management commitment [30] can also have a negative impact on the adoption of these tools.
II. METHODOLOGY
As the study required responses from participants geographically dispersed, a survey approach was utilized. This approach has been suggested by a number of scholars [31, 32] especially in the field of e-business tool adoption [33] [34] [35] . The survey was sent to over 600 managers in over 40 countries and was made available online. In total 136 responses were received and the responses were analyzed via the SPSS Statistics software package.
The survey asked respondents about their awareness, level of usage and perceived effectiveness of the most popular 15 e-business tools (identified via the extensive literature search) as well as the drivers and barriers associated with adopting each of the tools.
In order to categorize each respondent as either "developing" or "developed", the authors used the guidelines of the International Monetary Fund [36] who classify countries as either developed or developing based on their economic development (which includes factors such as their GDP).
III. RESULTS
This section details the results of the study and is split into the 3 subcategories of Usage of e-business tools, drivers for adopting e-business tools, and barriers to adopting e-business tools.
A. Usage of e-business tools
In terms of the e-business tools used, ERP, EDI and teleconferencing systems were the tools most used across both sets of countries, while QR codes, eauctions, Automated Storage and Retrieval Systems and RFID were the least used. Surprisingly, only 2 of the 15 tools showed statistically significant differences between those in developed and those in developing countries; these were Barcode (p = 0.001) and Automated Storage and Retrieval Systems (p = 0.005).
Across both sets of countries the results showed that MM tools are used mainly in the areas of forecasting / demand management, inventory management, logistics, and procurement across both sets of countries; conversely they are used far less in the areas of customer relations, design, and facilities management. OTD tools are often used in procurement, inventory management, logistics, and customer relations but are less likely to be used in people management, facilities management, design, and forecasting / demand management. SR tools are mainly used for logistics, capacity, inventory management and facilities management, but are less likely to be used for sales and marketing, design, and customer relations. Finally, SCC tools are used across all business areas, with supplier relations, customer relations, people management and logistics showing the top levels of usage.
In terms of differences between the 2 sets of countries, the results showed a number of statistically significant differences between the 2 sets of countries. For MM tools, differences were found in the business areas of quality management (p = 0.019), procurement (p = 0.009), inventory management (p = 0.003), customer relations (p = 0.044), supplier relations (p = 0.014), and people management (p = 0.049); in all cases, developing countries were more likely to use the MM tools in these business areas. Interestingly, for OTD tools, no statistically significant differences were found between the 2 sets of countries in terms of the business areas in which these tools were used. For SR tools, differences were discovered in the areas of performance management (p = 0.028), capacity management (p = 0.019), people management (p = 0.047), and facilities management (p = 0.010); again, developing countries were more likely to use these tools in these business areas in all cases. Finally, for SCC tools, only people management (p = 0.044) shows a difference between the 2 sets of countries; once again, developing countries were more likely to use these tools in this business area when compared to their developed counterparts.
B. Drivers for adopting e-business tools
Respondents were asked to identify the drivers for adopting the various e-business tools from the list of drivers present in Table II (shown earlier) .
For MM tools, statistically significant differences were found for all but one external driver, with developing countries citing these drivers more often than their developed counterparts: improved integration (p = 0.014), pressure from competitors (p = 0.001), suppliers want us to use it (p = 0.002), and customers want us to use it (p = 0.012). Interestingly, there were no statistically significant differences between the 2 sets of countries for internal drivers; this suggests that normative and mimetic forces play a significant role in the decision to adopt MM tools in developing countries but have a far less significant role in developed countries.
For OTD tools, although developing countries were more susceptible to a greater number of drivers to adopt these tools, only one driver showed a statistically significant result: frustration with current system (p = 0.040).
Similarly, for SR tools, only one driver showed a statistically significant result between the 2 sets of countries: customers want us to use it (p = 0.049). Interestingly, there were no statistically significant differences for SCC tools; this indicates that for these tools normative forces are less important factors in their adoption, whereas mimetic forces do not play any sort of role in the adoption decision.
C. Barriers to adopting e-business tools
Respondents were also asked to identify the various barriers to adopting the e-business tools. For MM tools, the 2 most cited barriers were lack of technical skills and lack of understanding or awareness of the tool. Statistically significant differences were found for lack of training (p = 0.038), insufficient in-house knowledge / skills (p = 0.019) and employee resistance to change (p = 0.018), with developing countries being far more likely to face these barriers.
For OTD tools, the 2 most cited barriers were again lack of technical skills and lack of understanding or awareness of the tool. For these tools, only 2 barriers showed statistically significant differences between the 2 sets of countries: lack of top management support (p = 0.025) and employee resistance to tool (p = 0.018). In both cases, developing countries were more likely to encounter these barriers.
In terms of SR tools, the most cited barriers include lack of understanding or awareness of the tool and insufficient in-house knowledge / skills. Four barriers showed statistically significant differences and in all cases developing countries were more likely to encounter these specific barriers: employee resistance to the tool (p = 0.003), insufficient in-house knowledge / skills (p = 0.007), lack of training (p = 0.012), and lack of top management support (p = 0.001).
Finally, the most cited barriers for SCC tools include lack of technical skills, insufficient in-house knowledge / skills and prohibitive costs. Interestingly, however, none of the barriers showed statistically significant differences between the 2 sets of countries.
IV. DISCUSSION
This study has identified a number of interesting findings; this section will concentrate on discussing the findings in terms of the usage of e-business tools, the drivers for adopting e-business tools and the barriers to adopting e-business tools.
A. Usage of e-business tools
This paper indicates that MM tools show the most substantial differences between organizations in developing and developed countries, with developing countries far more likely to use these approaches across multiple areas of their business. This suggests that organizations in developing countries are significantly more susceptible to normative and mimetic forces and are therefore under increased pressure to adopt these tools.
For OTD and SCC tools there was only one statistically significant difference; this implies that these tools are used equally by both sets of organization, potentially suggesting that developing countries have already closed the gap on their developed counterparts with respect to the usage of these e-business tools. Several previous studies [1, 16, 37] proposed that the adoption of e-business tools is not uniform across all regions and countries; however this study indicates that there is some amount of uniformity with regard to these particular tools.
Finally, those in developing countries are more likely to use SR tools across nearly all business areas when compared to their counterparts in developed countries. This finding makes sense for two reasons; firstly, organizations in developing countries tend to lack resources (both human and physical) and as such areas such as performance management, capacity management and facilities management become a priority in order for them to successfully compete. Secondly, previous studies have shown how developing countries have lagged behind their developed counterparts in these areas for years [38] , further suggesting that these areas are now a major concern for organizations based there.
In summary, the results show that organizations in developing countries are more likely to use the vast majority of the e-business tools identified in this study and are also significantly more likely to use them across several areas of their business. In particular, e-business tools for capacity management and facilities management seem to show an increased importance for organizations in developing countries. This result contradicts that of previous studies [13] which suggested that organizations in developed countries had a much higher utilization of all e-business tools. The results of this study also suggest that with regard to MM and SR tools, organizations in developing countries are more likely to be rapidly adopting such tools, possibly due to the increased pressures they face in terms of external threats as well as internal drivers for efficiency.
B. Drivers for adopting e-business tools
In terms of drivers, the results for MM tools suggested that normative and mimetic pressures are stronger on organizations in developing countries; this agrees with the findings of some previous studies [39] and suggests that both competitors and partners across the supply chain are able to pressurize these organizations to implement particular tools to suit their individual goals and needs. The increased focus on MM tools by organizations in developing countries could also be down to the geographical distance between themselves and their customers, whereby there is an increased need to ensure product availability and reduce shortages. Internal drivers of reduced cost and increased efficiency were also cited highly by those in both sets of countries, suggesting that the desire to improve current operations is not limited to developed or developing countries.
For OTD and SR tools, only a few tools showed instances where normative and mimetic pressures for adoption are higher in developing countries. Similarly, there were virtually no differences in terms of drivers for SCC tool adoption between the 2 sets of countries. We believe this is a result of all organizations wishing to be more efficient and competitive as opposed to being pressured by normative and mimetic forces.
In summary, this paper has indicated that drivers for adopting e-business tools vary drastically and are highly dependent on the purpose of the tool as well as the location in which the organization is based. While some studies have shown that e-business tool adoption in developed countries is impacted significantly by normative and mimetic pressures [40, 41] , this paper suggests that these pressures differ per individual tool.
C. Barriers to adopting e-business tools
The paper has found that those in developed countries are confronted with far fewer barriers to adopting all the e-business tools identified in this study.
MM tools highlighted significant differences in terms of a lack of training and insufficient in-house experience / skills. Interestingly, however, the results for MM tools (as well as SCC tools) showed no difference with respect to top management support; a possible explanation for this would be the earlier finding that suggested partners within the supply chain affirm pressure to adopt these tools, thereby increasing top management's commitment to them. Inversely, SR tools showed significant differences between the 2 sets of countries for top management support; this contrasts with previous studies [27, 39, 42] that did not find top management support to be a significant barrier to e-business tool adoption in developing countries. OTD tools showed significant differences in terms of top management support and employee resistance to change but no differences were found for lack of in-house knowledge / skills or lack of training; this could be explained due to the ease of use of some of these tools (e.g. RFID, barcode) which may reduce the amount of training required in order to adopt them. Interestingly, SCC tools showed no statistically significant differences between the 2 types of organization in terms of barriers, drivers and business areas they are used in; this strongly suggests that these tools are universally accepted across both types of organization.
In general, apart from the SCC tools (which seem to be universally accepted), the results show that employees of organizations in developing countries are significantly more resistant to adoption, even though market forces drive their adoption. On a similar note, if market forces do not encourage the adoption of a particular tool, top management support in developing countries is likely to be significantly less; this all suggests that a significant cultural difference exists between the 2 sets of countries when it comes to adopting e-business tools. Finally, there appears to be a significant difference between the 2 sets of countries in terms of the skills available for adopting the more specialized approaches.
V. CONCLUSION
This paper has shown a number of statistically significant differences exist between developing and Proceedings of the 2016 IEEE ICMIT developed countries in terms of e-business tool usage, the drivers for adopting such tools and the barriers to adoption of these tools.
It has also found that organizations in developed countries did not outperform their developing counterparts in terms of implementation of the e-business tools. This is contrary to previous studies that found developing countries to be lagging behind their developed counterparts [1, 13, 37] ; this shows that the high rate of ebusiness tool adoption by developing countries over recent years has allowed developing countries to reduce the perceived gap between the 2 sets of countries.
There are several implications generated by this research; in terms of practical implications, the study has shown that managers in developing countries should be aware that they may face employee resistance when attempting to adopt e-business tools and may also face limited top management support. On the other hand, managers should also expect various pressures to adopt particular e-business tools, not only from their supply chain partners and customers but also from their competitors who are already implementing these tools. In terms of theoretical implications, the differences identified here should be further investigated to understand why certain tools show differences between the 2 sets of countries and others do not. Similarly, the cultural differences between the two sets of countries that may impact on the adoption decision should also be further investigated. Emerging e-business tools such as cloud computing and 3D printing would also be interesting to compare, as these new tools have the potential to quickly change business models and give those in developing countries an early advantage over their developed counterparts.
